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Synthesis and Crystal Structure of a Two—Dimensional Hofmann-Type 

Bimetallic Complex Cu(DMF)2[Pt(CN)4] 

LU Run—Qin ZHOU Hu YUAN Ai—Hua 

(School ofMaterial Science and Engineering,Jiangsu University ofScience and Technology,Zhenjiang,Jiangsu 212003) 

Abstract：A tWO-dimensional cyanide．bridged Cu(11)．Pt(H)bimetallic complex has been synthesized by solution 

diffusi0n method using 『Pt(CN)4]2‘and [Cu(L)] (L=3，10一diethanol一1，3，5，8，10，12一hexaazacyclotetradecane)as 

building blocks．Unexpectedly，the obtained complex Cu(DMF)2[Pt(CN)4](1)is an analogue of the well·known Hofmann 

．
tyDe clathrate with0ut macrocyclic ligand．Single．crystal X．ray diffraction reveals that 1 crystallizes in monoclinic， 

sDace group C2／m，口=1．624 8(6)nm，b=0．739 3(3)nm，c=0．695 5(3)nm，~=108．969(4)。．The crystal structure of 1 

c0nsists of two．dimensiona1 corrugated metal cyanide sheets without interpenetration stacking along the a axis in 

an ABAB packing mode．CCDC：756100 
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0 Introduction 

Coordination polymers have attracted much 

interest because of their multi—functional properties【 ． 

Cyano．bridged metal complexes are among the first 

coordination complexes but are stil1 extensively investi— 

gated in recent years for their unique magnetic q．spin— 

crossover[7-91
。
catalytic host—guest ”，gas—storage[12-13] 

and negative thermal expansion properties[ 垌．One 

strategy to assemble 1 D，2D and 3D coordination 

polymers is to combine cyanometalates building blocks 
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such as『M(CN)4]。一(M=Ni，Pd，and Pt)，[M(CN)6] (M= 

Fe，Mn，Cr and Co)and[M(CN)8】 (M=Mo，W and Nb) 

with mononuclear complexes containing macrocyclic 

ligands[ 。堋．Cyanometalates exhibit bridging character 

involving either one or several of the cyano groups and 

can construct various coordination polymers with 

different structural topologies． Macro—cyclic ligands 

usually occupy several coordination sites of the metal 

ions and leave axial sites available for cyano groups． 

Herein，we chose[Pt(CN)4I and[Cu(L)] (L=3，10一 

diethano1．1,3，5，8，10，12一hexaazacvclotetradecane) as 
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building blocks and attempt to construct a new cyano— 

bridged coordination polymer containing macrocyclic 

ligand． However， an unexpected two-dimensional 

Hofmann-DMF—type complex Cu(DMF)2[Pt(CN)4](1) 

without macrocyclic ligand was obtained instead． 

1 Experimental 

1．1 Materials and physical measurements 

All chemicals and solvents in the synthesis were of 

reagent grade and used as received．[Cu(L)](C104)2 were 

svnthe sized as described in the literature[ 91．Caution! 

Perchlorate salts of metal complexes with organic 

ligands are potentially explosive and should be handled 

in small quantities with great care．Elemental analyses 

for C，H，and N were carried out with a Perkin—Elmer 

240C analyzer． 

1．2 Synthesis 

Well--shaped bright green--blue crystals of 1 

suitable for X-·ray single--crystal structure determination 

were grown at room temperature by slow diffusion of a 

DMF solution(2 mL)of【Cu(L)](C104)2(0．05 mmo1)and 

an aqueous solution(20 mL)of K2[Pt(CN)4]·3H20(0．05 

mmo1)for about 3 weeks．The resulting crystals were 

collected，washed with H20 and dried in air．Yield 

30％．Ana1．Calcd．for C10Hl4N6PtO2Cu(％)：C 23．60，H 

2．77，N 16．51；Found(％)：C 23．52，H 2．78，N 16．48． 

1．3 X-ray crystallography 

Diffraction data for 1 was collected at 173(2)K on 

a Bruker Smart Apex 1I CCD diffractometer with 

graphite monochromatic Mo Ka radiation ：0．7 1 0 73 

nm)using the - scan mode．Diffraction data analysis 

and reduction were performed within SMART and 

SAINTI2O~
． Correction for Lorentz， polarization， and 

absorption effects were performed within SADABS[2I】． 

Structures were solved using Patterson method within 

SHELXS一97 and refined using SHELXL．97 ．All non． 

hydrogen atoms were refined anisotropically．The sites 

of hydrogen atoms were placed by the geometry．The C 

fH1 atoms of the DMF ligand were placed in calculated 

position and refined using a riding model，with己 (H)= 

1．5 (C)．Selected crystal data collection and refinement 

parameters are given in Table 1． 

CDC：756】00． 

Table 1 Data collection and structure refinement for 1 

Formula 

Formula weight 

Crystal system 

Space group 

a／nm 

b／nnl 

c，[1m 

卢／(。) 

I，／nm 

Z 

D。／(g·cm-3) 

Crystal F(000) 

(MoKa)／mnl 

Total／unique data 

Observed data[ 2 ∽] 

R 

R1，wR2[1>2o-(／)】 

R】．wR2(all data) 

CloHl4CuN602Pt 

508．9 

Monoclinic 

C2／m 

1．624 8(6) 

0．739 3(31 

O．695 5(31 

10N．969(4) 

0．790 1f61 

2．139 

478 

10．198 

3 340／965 

965 

0．037 4 

0．020 3 0．045 6 

0．020 3 0．045 6 

2 Results and discussion 

2．1 Crystal structure 

ORTEP and packing diagrams of 1 are shown in 

Fig．1 and Fig．2，respectively．Selected bond lengths 

and bond angles are given in Table 2．The crystal 

structure of 1 consists of two—dimensional corrugated 

metal cyanide networks(Fig．2a)．The similar corrugated 

Symmetry codes： 一 ，-y+1。-z+2； — ，Y，-z+2； — ，-y，一z+1； 

，--y，。； — ，Y，-z+l 

Fig．1 ORTEP diagram of 1，Displacement ellipsoids are 

drawn at the 30％ probability level and H atoms 

are omitted for clarity 
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